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CERTIFICATION UNDER 37 CF.R. § 1.10* 
(Express Mail label number is tMrniBtory) 
(Express Mail certification is optional.) 

I hereby certify that this Transmittal Letter and the papers indicated as being transmitted therewith is being 

deposited with the United States Postal Service on this date March by 2002 ,„ an envelope as 

"Express Mail Post Office to Addressee" Mailir>g Label Number KV00'SS?5742TTS addressed to the: 

Assistant Commissioner for Patents, " 

Judith Schick 
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used to obtain a date of mailing or transmission for this correspondence. 
^WARNING: Each paper or fee filed by "Express Mail" must have the number of the 'Express Mail" mailing lattel 
placed thereon prior to mailing. 37 C.F.R. § 1. 10(b). 

"Since the filing of correspondence under § 1.10 without the Express Mail mailing label thereon 
is an oversight that can be avoided by the exercise of reasonable care, requests for waiver of this 
requirement witt not tye granted on petition. " Notice of Oct. 24, 1996, 60 Fed. Reg. 56.439, at 56,442. 
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NOTE; To avoid abandonment of the application, the appiicant shall furnish to the USPTO, not later than 20 
months from the priority date: (1) a copy of the international application, unless it has been previously 
communicated by the International Bureau or wHess H was originally filed in the USPTO; and the 
basic national fee (see 37 C.F.R. § 1.492(^). The 30-month time Bmit may not be extended. 37 C.F,R, 
§ 1.495. 

WARNING: Where the items are those which can 6e submitted to complete the entry of the international 
application into the national phase are sut>sequent to 30 months from the priority date the 
application is still considered to tye in the international state and if mailing procedures are utilized 
to obtain a date the express mail procedure of 37 C.F.R. § T. 10 must be used (since international 
application papers are not covered by an ordinary certificate of mailing — See 37 C.F.R. § 1,8. 
NOTE: Documents and fees must be clearly identified as a submission to enter the national state under 35 
U.S.C. § 371 othenrvise the submission will be considered as t)eing made under 35 U.S.C. § 111.37 
C.F.R. § 1.494(f)- 

L Applicant herewith submits to the United States Elected Office (EOAJS) the following 
items under 35 U.S.C. § 371: 

a. £] This express request to immediately begin national examination procedures 

(35 U.S.C. § 371(f)). 

b. g] The U.S. National Fee (35 U.S.C. § 371(c)(1)) and other fees (37 C.F.R. § 1.492) 

as indicated below: 
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2. Fees 



CLAIMS 
FEE 


(1) FOR 


<2) NUMBER 
FILED 


(3) NUMBER 
EXTRA 


(4) RATE 


(5) CALCULA- 
TIONS 




TOTAL 

CLAIMS ^ 












18 


-20 = 




X $18.00 = 


$ 




INDEPENDENT 
CLAIMS ^ 












3 


-3 = 




X $ 84 . 00 






MULTIPLE DEPENDENT CLAIM{S) fif applicable) 


^ $260.00 





BASIC FEE* 



SMALL 
ENTITY 



□ 



U.S. PTO WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 

Where an International preliminary examination fee as sot forth 
in § 1.482 has been paid on the international application to the 
U.S. PTO: 

Q and the international preliminary examination report 
states that the criteria of novelty, inventive step (non- 
obviousness) and industrial activity, aa defined in PCT 
Article 33(1} to (4) have been satisfied for all the 
claims presented in the application entering the 
national stage (37 C.F.R. § 1.492(a)(4)) $100 



□ 



and the above requirements are not met (37 C.F.B-, ^ 
$/iO 



§ 1.492(a)(1)) 

U.S. PTO WAS NOT INTERNATIONAL PREUMINARY 
EXAMINATION AUTHORITY 

Where no intemational preliminary examination fee as set forth 
In § 1,482 has t>een paid to the U.S. PTO, and payment of an 
intemational search fee as set forth in § 1.445(a)(2) to tho U.S. 
PTO: 

□ has been paid (37 C.F:R. § 1.492(a)(2)) $7^ 0 

□ has not been paid (37 C.F.R. § 1,492(a)(3)) $ 1 04 a 

^ where a search report on the intemational application 

has l>een prepared by the European Patent Office or 

the Japanese Patent Office (37 C.F.R. 

§ 1.492(a)(5)} ?89 0 



Total of above Calculations 



Reduction by 1/2 for filing l>y small entity, if applicable. Affidavit 
must be filed also, (note 37 C.F.R, § 1.9, 1.27, 1.28) 



Subtotal 



Total National Fee 



Fee for recording the enclosed assignment document $40.00 (37 
C.F.R. § 1.21(h)). (See Item 13 below). See attached -'ASSIGNMENT 
COVER SHEET", 



890.00 



= 890.00 



890.00 



890.00 



TOTAL 



Total Fees enclosed 



890.00 
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*See attached Preliminary Amendment Reducing the Number of Claims. 

I. Q A check In the amount of$BaJCLJK)—to cover the at}ove fees Is enclosed. 

ii. □ Please charge Account No. . — in the amount of $ . 

A duplicate copy of this sheet is enclosed. 
EARNING: To avoid abandonment of the appTication the appiicant shall furnish to the United States Patent 
and Trademaik Office not later than the expiration of 30 montfis torn the priority date: * * * 0 
the tyasic national fee (see § 1,492(a)), The 30-ntonth time limit may not be extended ' 37 C,F,R. 
§ 1,495(b). 

WARNING: If the translation of the international application and/or the oath or dectaration have not been 
sutxnitted by the applicant within thirty (30) months from the priority date, such requirements may 
6e met within a time period set by the Office. 37 C.F.R. § 1.495(bX2). The payment of the sun^arge 
set forth in § 1.492(e) is required as a condition for accepting the oath or declaration later than 
thirty (30) months after the priority date. The payment of the processing fee set forth in § 1.492(0 
is required for acceptance of an English translation later than thirty (30) months after the priority 
date. Failure to comply with these requirements will result in abandonment of the application. The 
provisions of § 1.136 apply to the period wNch is set Notice of Jan. 3. 1993, 1147 O.G. 29 to 
40. 

3. S A copy of the Intemational application as filed (35 U.S.C. § 371(c)(2)): 
NOTE: Section 1.495 (b) was amended to require that the tyasic national fee and a copy of the intemational 
application must be filed with the Office by 30 months from the priority date to avoid abandonment. 
-The Intemational Bureau normally provides the copy of the intemational application to the Office in 
accordance with PCT Article 20. At the same time, the Intemational Bureau notifies applicant of the 
communication to the Office. In accordance with PCT Rule 47.1. that notice shall be accepted by all 
designated offices as conclusive evidence that the communication has duly taken place. Thus, if the 
applicant desires to enter the national stage, the applicant normally need only check to be sure the 
notice from the Intemational Bureau has been received and then pay the t>asic national fee by 30 months 
frx}m the priority date." Notice of Jan. 7, 1993. 1147 O.G. 29 to 40. at 35-36. See item 14c below. 

a. □ is transmitted herewith. 

b. □ is not required, as the application was filed with the United States 
Receiving Office. 

^ c. 13 has been transmitted 

i. Q by the Intemational Bureau. onm 
Date of mailing of the application (from form PCT/1B/308): 15 Marc ti zuui 

ii. □ by applicant on 



Date 

m A translation of the Intemational application into the English language 
(35 U.S.C. § 371(c)(2)): 

a. □ is transmitted herewith, 

b. I3 is not required as the application was filed in English. 

c. □ was previously transmitted by applicant on . 

Date 

d. □ will follow. 
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5. □ Amendments to the claims of the International application under PCT Article 19 
(35 U.S.C. § 371(c)(3)): 

NOTE: 77>e Notice of January 7, 1993 points out that 37 C.F.R. § 1, 495(a) was amended to clarify the existing 
and continuing practice that PCT Artide 19 amendments must be sutymitted by 30 months from the 
priority date and this deadline may not be extended. The Notice further advises that: "The failure to 
do so will not result in loss of the subject matter of the PCT Article 19 amendrrients. Applicant may 
submit that subiect matter in a preliminary amendment fUed under section 1. 121, In many cases, filing 
an amendment under section 1.121 is preferable since grammatical or idiomatic errors may be 
conected." 1147 O.G. 29-40, at 36, 

a. □ are transmitted herewith, 
b- □ have t>een transmitted 

i. □ by the Intemational Bureau. 

Date of mailing of the amendment (from form PCT/1 B/308): . 

ii. □ by applicant on (date) ► 

Date 

c. □ have not been transmitted as 

i. □ applicant chose not to make amendments under PCT Article 19. 
Date of mailing of Search Report (from form PCT/ISA/210.): 

ii. □ the time limit for the submission of amendments has not yet expired. 
The amendments or a statement that amendments have not been made 
will be transmitted before the expiration of the time limit under 
PCT Rule 46.1. 

6. □ A translation of the amendments to the claims under PCT Article 19 

(38 U.S.C. § 371(c)(3)): 

a. □ Is transmitted herewith. 

b. □ is not required as the amendments were made in the English language. 

c. □ has not been transmitted for reasons indicated at point 5(c) above. 

7. Q A copy of the intemational examination report (PCT/IPEA/409) 

Q is transmitted herewith. 

□ is not required as the application was filed with the United States Receiv- 
ing Office. 

8. Ca Annex(es) to the intemational preliminary examination report 

a. El is/are transmitted herewith. 

b. □ is/are not required as the application was filed with the United States 
Receiving Office. 

9. Q A translation of the annexes to the intemational preliminary examination report 

a. □ is transmitted herewith. 

b. [3 Is not required as the annexes are In the English language. 
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10. El An oath or declaration of the inventor (35 U.S.C. § 371(c)(4)) connpiying with 
35 U.S.C. § 115 

a. □ was previously submitted by applicant on 

Date 

b. □ is submitted herewith, and such oath or declaration 

i. □ is attached to the application. 

ii. □ identifies the application and any amendments under PCT Article 
19 that were transmitted as stated in points 3(b) or 3(c) and 5(b); and 
states that they were reviewed by the inventor as required by 

37 C.F.R. § 1.70. 

ill. S will follow. 
II. Other document(s) or information included: 

11.6 An International Search Report (PCT/ISA/210) or Declaration under 

PCT Article 17(2)(a): 

a. □ is transmitted herewith. 

b. 13 has been transmitted by the International Bureau. 
Date of mailing (from form PCT/IB/308): 

c. □ is not required, as the application was searched by the United States 
International Searching Authority. 

d. □ will be transmitted promptly upon request, 

e. □ has been submitted by applicant on 

Date 

12. Q An Infomnation Disclosure Statement under 37 C.F.R. §§ 1.97 and 1.98: 

a. □ is transmitted herewith. 

Also transmitted herewith is/are: 

□ Form PTO-1449 (PTO/SB/08A and 08B). 

□ Copies of citations listed. 

b. S will be transmitted within THREE MONTHS of the date of submission 
of requirements under 35 U.S.C. § 371(c). 

c. n was previously submitted by applicant on 

Date 

13. □ An assignment document is transmitted herewith for recording. 

A separate □ "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPA- 
NYING NEW PATENT APPLICATION" or □ FORM PTO 1595 is also attached. 
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14. Q Additional documents: 

a. □ Copy of request (PCT/RO/101) 
' b. S International Publication No.^Q 01/19114 Al 

i. S Specification, clainns and drawing 

ii. □ Front page only 

c. E Preliminary amendment (37 C.F.R. § 1.121) 

d. □ Other 



15. Li The above checked items are being transmitted 

V a. @ before 30 months from any claimed priority date, 
b. □ after 30 months. 

16. □ Certain requirements under 35 U.S.C. § 371 were previously submitted by the 

applicant on , namely: 



AUTHORIZATION TO CHARGE ADDITIONAL FEES 

WARNING: Accurately count claims, especially multiple dependant claims, to avoid unexpected high charges 
if extra claims are authorized. 

NOTE: "A written request may be submitted in an application that is an authorization to treat any concurrent 
or future reply, requiring a petition for an extension of time under this paragraph for its timely submission, 
as incorporating a petition for extension of time for the appropriate length of time. An authorization to 
charge all required fees, fees under § 1.17, or all required extension of time fees will be treated as 
a constructive petition for an extension of time in any concurrent or future reply requiring a petition 
for an extension of time under this paragraph for its timely submission. Submission of the fee set forth 
in § 1.17(a) will also be treated as a constructive petition for an extension of time in any concurrent 
reply requiring a petition for an extension of time under this paragraph for its timely submission," 37 
C.F.R. § 1.136(a)(3). 

NOTE: '^Amounts of twenty-ftve dollars or less will not be returned unless specifically requested within a 
reasonable time, nor will the payer be notified of such amounts; amounts over twenty-five dollars may 
be returned by check or, if requested, by credit to a deposit account' 37 C.F,R. § 1.26(a). 

tJ The Commissioner is hereby authorized to charge the following additional 
fees that may be required by this paper and during the entire pendency of 
this application to Account Nb7 'J-_23=iM42 
g 37 C.F.R. § 1.492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 30 months without extension (37 C.F.R, § 1.495pX2)) 
results in at>andonment of the application, it would be best to always check the above box, 
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□ 37 C.F.R. § 1.492(b). (c) and (d) (presentation of extia claims) 

NOTE: Because additional foes for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these cJaims {cancelled by amendment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency (37 C.F,R, § 1.492(d)). it might be best 
not to authorizG the FTO to charge additional claim fees, except possible wfien dealing with amendments 
after final action. 

□ 37 C.F.R. § 1.17 (application processing fees) 

□ 37 C.F.R. § 1.17(a){1)-(5) (extension fees pursuant to § 1.136(a). 

□ 37 C.F.R. § 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account lias been filed before the mailing 
of a Notice of Allowance, the issue fee will be automatically charged to the deposit account at the time 
of mailing the notice of allowance. 37 C.F.R § 1.311ijb). 

NOTE: 37 C.F.R. § 1.28(b) requires "Notification of any change in loss of entitlement to small entity status must 
be filed in the application . . . prior to paying, or at the time of paying . . . issue fee. " From the wording 
of 37 C.F.R. § 1.28(b): (a) notification of change of status must be made even if the fee is paid as "other 
than a small entity^ and (b) no notification is required if the change is to another small entity. 

□ 37 C.F.R. § 1 .492(e) and (f) (surcharge fees for filing the declaration 
and/or filing an English translation of an International Application later 
than 30 months after the priority date). 



Reg. No.: 27,550 

Tel. No.: (203 ) 261-1234 

Customer No.: 004955 




{type or print name of practitioner) 

WARE, FRESSOLA, VAN DER SLUYS & ADOLPHSON LLP 

M:ain Si-ff>P_r, Building Five 

P.O. Address 

Box 224 

Monroe, CT 06468 
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Group Art Unit 
Examiner: 



PATENT 
915-003.7 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In the matter of: Ahnlund et al 
Serial No: 
Filed: Herewith 

International Application No: PCT/IBOO/01323 

International Application Date: 5 September 2000 

' For: Method for Quality Measurement in a Mobile 
Telecommunications System 

ASSISTANT COMMISSIONER OF PATENTS 
WASHINGTON, D.C. 20231 

PRELIMINARY AMENDMENT 

Sir: 

Please preliminarily amend the above-referenced application as follows: 
In the Specification: 

At page 1, prior to line 2, please insert a new heading and text as follows: 
- CROSS-REFERENCE TO RELATED APPLICATIONS 

Priority is claimed from International Application PCT/IBOO/01323 filed 5 September 
2000, which in turn claims priority from Great Britain application GB 9921007.2 filed 6 
September 1999.- 
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On page 1, prior to line 2, please insert a new heading as follows: 
— Technical Field — . 

Please replace the paragraph beginning at line 2 of page 1 with the following 
rewritten paragraph: 

5 —This invention relates to measuring quality in networks such as cellular radio networks, and 
especially to measuring signal or service quality in adjacent cells in such networks. In 
particular, the networks may be bandwidth limited time division multiple access (TDMA) 
cellular networks or professional mobile radio (PMR) networks e.g. TETRA.-- 

On page 1, after the first occurrence of "TETRA" on line 6, please insert a new 
10 heading and paragraph as follows: 
— Background of the Invention 

The following examples given herein particularly address the GSM system but, as will be 
clear to those skilled in the art, the method has particular application to TETRA. - 
On page 3, after line 27, please insert a new paragraph as follows: 

15 ~WO 97/15169 describes an arrangement where signal strength measurements are made by 
the mobile station, the signal strength measurements are delayed when the mobile is 
transmitting and receiving on a channel and then more frequent signal strength measurements 
are made when there is no conununication. An alternative arrangement described in this 
document describes the mobile station "stealing" one or more time slots to perform the signal 

20 strength measurements by ignoring its task of receiving and/or transmitting information.— 



2 



On page 4, prior to line 13, please add a new heading as follows: 
— Summary of the Invention — . 

On page 7, prior to line 5, please add a new heading as follows: 
- Brief Description of the Drawings - . 

On page 7, prior to line 11, please add a new heading as follows: 
— Best Mode for Carrying Out the Invention — . 
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In the Claims: 

Claims 5, 6, 9, 14 and 15 have been amended, 

1 5. (Amended) A method as claimed in claim 1, comprising the step of the 

2 mobile station transmitting to a cell site unit information indicating the estimated levels of 

3 interference with signals on at least two of the communication channels. 

1 6. (Amended) A method as claimed in claim 1, wherein the mobile station is in 

2 traffic communication on a traffic communication channel, the telecommunications system 

3 comprises a handover controller for controlling handover of the mobile station from the 

4 current communication channel to another one of the communication channels, and the 

5 method comprises the steps of: 

6 the mobile station conununicating to the handover controller via the current 

7 cell site unit information indicating the estimated levels of quality with signals on at least two 

8 of the communication channels; and 

9 the handover control unit determining to which of the cell site units to hand 

10 over traffic communication of the mobile station on the basis of at least that information 

11 indicating the estimated levels of interference. 

1 9. (Amended) A method as claimed in claim 1, wherein the mobile station stores 

2 an indication of a tuning of the said signals on at least one of the conmiunication channels 
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3 and the mobile station interrupts another operation to receive the said signals at a time 

4 dependent on the stored indication of a timing. 

1 14. (Amended) A mobile station as claimed in claim 13, wherein the interference 

2 estimation unit comprises a Viterbi equaliser. 

1 15. (Amended) A mobile station as claimed in claim 14, wherein the channel 

2 analysis unit is capable of receiving via the receiver information specifying the said 

3 . communication channels. 

Claims 17 and 18 have been added. 

1 17. (New) A mobile station as claimed in claim 12, wherein the interference 

2 estimation unit comprises a Viterbi equaliser. 

1 18. (New) A mobile station as claimed in clahn 11, wherein the channel analysis 

2 unit is capable of receiving via the receiver information specifying the said communication 

3 channels. 
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In the Abstract: 

After the claim pages, add new page 20 with the following: 
— Abstract of the Disclosure 

A method for operating a radio telecommunications system comprising a mobile 
station and one or more cell site units capable of communicating by radio with the mobile 
station on at least two communication channels; the method comprising: the mobile station 
receiving signals on each of the communication channels; and the mobile station determining 
an estimate of the level of interference with signals on each of the communication channels.- 
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Remarks 

This preliminary amendment is filed for the purpose of placing the application into 
standard U.S. format. Claims 5, 6, 9, 14 and 15 have been amended. Claims 17 and 18 
have been added. Consideration and allowance of the claims is earnestly solicited. 

Attached hereto is a marked-up version of the changes made to the specification and 
clauns by the current amendment. The attached page is captioned " Version with markings to 
show changes made . " 



Respectfully submitted. 




& Adolphson LLP 
Bradford Green, Building Five 
755 Main Street, PO Box 224 
Monroe, CT 06468 
(203) 261-1234 



AAF/aks 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
In the Specification: 

Paragraph beginning at line 2 of page 1 has been amended as follows: 
This invention relates to measuring quality in networks such as cellular radio networks, and 
especially to measuring signal or service quality in adjacent cells in such networks. In 
particular, the networks may be bandwidth limited time division multiple access (TDMA) 
5 cellular networks or professional mobile radio (PMR) networks e.g. TETRA. [The following 
examples given herein particularly address the GSM system but, as will be clear to those 
skilled in the art, the method has particular application to TETRA]. 

In the Claims: 

1 5. (Amended) A method as claimed in [any preceding] claim i, comprising the 

2 step of the mobile station transmitting to a cell site unit information indicating the estimated 

3 levels of interference with signals on at least two of the communication channels. 

1 6. (Amended) A method as claimed in [any preceding] claim 1, wherein the 

2 mobile station is in traffic communication on a traffic communication channel, the 

3 telecommunications system comprises a handover controller for controlling handover of the 
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4 mobile station from the current communication channel to another one of the communication 

5 channels, and the method comprises the steps of: 

6 the mobile station communicating to the handover controller via the current 

7 cell site unit information indicating the estimated levels of quality with signals on at least two 

8 of the communication channels; and 

9 the handover control unit determimng to which of the cell site units to hand 

10 over traffic communication of the mobile station on the basis of at least that information 

11 indicating the estimated levels of interference. 

1 9. (Amended) A method as claimed in [any of claims 1 to 8] claim 1 , wherein 

2 the mobile station stores an indication of a timing of the said signals on at least one of the 

3 communication channels and the mobile station interrupts another operation to receive the 

4 said signals at a time dependent on the stored indication of a timing. 

1 14. (Amended) A mobile station as claimed in claun [12 or] 13, wherein the 

2 interference estimation unit comprises a Viterbi equaliser. 

1 15. (Amended) A mobile station as claimed in [any of claims 11 to] claim 14, 

2 wherein the channel analysis unit is capable of receiving via the receiver information 

3 specifying the said communication channels. 
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METHOD FOR QUALITY MEASUREMENT IN A MOBILE TELECOMMUNICATIONS SYSTEM 

This invention relates to measuring quality in networks such as cellular radio 
networks, and especially to measuring signal or service quality in adjacent cells in 
such networks. In particular, the networks may be bandwidth limited time division 
multiple access (TDMA) cellular networks or professional mobile radio (PMR) 
networks e.g. TETRA. The following examples given herein particularly address 
the GSM system but, as will be clear to those skilled in the art, the method has 
particular application to TETRA. 

Figure 1 shows schematically the configuration of a typical wireless cellular 
telecommunications network. The network comprises a number of base-stations 
(BSs) 1, 2. 3 etc. Each base-station has a radio transceiver capable of 
transmitting radio signals to and receiving radio signals from the area of an 
associated cell 4, 5. 6 etc. By means of these signals the base-stations can 
communicate with a terminal 7 which may be a mobile station (MS) in the 
associated cell. That terminal itself , includes a radio transceiver. Each base 
station is connected via a base station controller (BSC) 8 to a mobile switching 
centre (MSG) 9. which is linked in tum to the public telephone network (PSTN) 10. 
By means of this system a user of the mobile station 7 can establish a telephone 
call to the public network 1 0 via the base station in whose cell the mobile station 
is located. The location of the terminal 7 could be fixed (for example if it is 
providing radio communications for a fixed building) or the terminal could be 
moveable (for example if it is a hand portable transceiver or mobile phone). 

If the mobile station 7 moves from one cell to another there is a need for it to 
switch from communicating with one base station to communicating with another. 
This process is known as handover. As an example, at location 1 1 the mobile 
station 7 communicates with base station 1. If the mobile station 7 moves from 
location 11 to location 12 along route 13 then at some point it must hand over 
from communicating with base station 1 to communicating with at least one of 
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base stations 2 and 3. When the nnobile station 7 is communicating via base 
station 1 with another terminal unit 14 the communications data passes across 
the radio link between the mobile station and the base station 1, fixed wire link 15 
between the base station 1 and the corresponding BSC 8 and then onward to 
terminal 14, When the mobile station 7 is communicating with the other terminal 
unit 14 via, say, base station 2 the communications data passes across the radio 
link between the mobile station and the base station 2, fixed wire link 16 between 
the base station 2 and the corresponding BSC 8 and then onward to terminal 14. 

In TDMA systems each mobile station communicates with an associated base 
station in an allocated time slot and on a certain carrier frequency, which may 
also be allocated. In most such systems It is the responsibility of the respective 
BSC to control signal quality in the system. If signal quality between a certain 
mobile station and the associated base station is low then the BSC can control 
the mobile station or the associated base station to increase its transmission 
power or control the mobile station to hand over to another base station, with the 
aim of increasing signal to interference ratio. If signal quality is excessively high 
then transmission power can be reduced to reduce interference and conserve 
battery power. Examples of such a system are those that operate according to 
the GSM (Global System for Mobile Communications) protocol. 

Signal quality could be estimated by means of bit enror rate, field strength signal 
to interference ratio or other means. In order to estimate signal quality it is. normal 
for a mobile station to estimate the field strength of a principal carrier frequency 
for each of the cells near the mobile station's cunrent location. These estimates 
are reported to the base station that is cun-ently serving the mobile station - that is 
the base station with which the mobile station is currently associated for the 
communication of traffic data. A list of principal carrier frequencies for the nearby 
cells is stored by the BSC. which causes base stations under its control to use 
their control channels to transmit that list to mobile stations. 



3 



In a system such as GSM. the frame structure of the TDMA transmission protocol 
provides a sufficient period between transmissions that a mobile station is able to 
retune to a different frequency to measure the field strength of the principal carrier 
frequency of another cell on that frequency. In other systems a mobile station 
may be able to communicate with more than one base station simultaneously. 
Each base station transmits on its principal carrier frequency at maximum power 
so that the mobile station is able to make a baseline comparison of the field 
strengths of different adjacent ceils. If a base station serves more than one cell 
then it uses a different principal frequency for each of those cells. 

This method has a number of problems. It only permits a relative measure of the 
field strength of an adjacent cell to be determined; the relative measure could be 
influenced by substantial co-channel interference on the principal cam'er 
frequency, making the frequency unsuitable for handover. The field strength 
comparison only gives an indication of the strengths of the principal carrier 
frequencies of different cells and no information about the other camer 
frequencies in those ceils. It may happen that when a mobile station is handed 
over to an adjacent cell whose principal carrier frequency has been determined to 
have the strongest monitored field strength, at another carrier frequency there is 
so much co-channel interference that the mobile station is unable to 
communicate: therefore if such a handover were made the call would be dropped. 
Therefore, when a handover is taking place a BSC must hold available the 
previously allocated time slot in the cell previously serving the mobile station until 
the handover to the new cell is confirmed as successful. Then, if the level of 
interference is so high that the handover would be unsuccessful the mobile 
station can be handed back to the previous serving cell. This arrangement 
reduces network capacity because it requires two slots to be held open during a 
hand over, 

WO 97/15169 describes an arrangement where signal strength measurements 
are made by the mobile station, the signal strength measurements are delayed 

/ 
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when the mobile Is transmitting and receiving on a channel and then more 
frequent signal strength measurements are made when there is no 
communication. An alternative arrangement described in this document 
describes the mobile station "stealing" one or more time slots to perform the 
signal strength measurements by ignoring its task of receiving and/or transmitting 
information. 

There is therefore a need for a way to determine more accurately the quality of 
service that can be expected on a new carrier frequency to which a mobile station 
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may be handed over, for example by means of estimating field strength and co- 
channel interference on that new carrier frequency. 

It would also be desirable to reduce the amount of co-channel interference on a 
ceirs principal carrier frequency. Such a solution could allow a network 
incorporating lUO (intelligent underlay overlay) to carry an even greater capacity 
of traffic. Present schemes for lUO networks involve a relatively loose cellular 
reuse pattern of principal carrier frequencies - often termed the regular TRX 
(transmission) frequencies. Each of those frequencies carries control channel 
infomiation for its cell and is transmitted at constant maximum power. A relatively 
tight reuse pattem is employed for the other carrier frequencies in each cell - 
termed the super TRX frequencies. lUO is an interference-limited solution best 
employed for high capacity urban mobile telecommunications networks. 

According to one aspect of the present invention there is provided a method for 
operating a radio telecommunications system comprising a mobile station and 
one or more cell site units capable of communicating by radio with the mobile 
station on at least two communication channels; the method comprising: the 
mobile station receiving signals on each of the communication channels; and the 
mobile station determining an estimate of the level of interference with signals on 
each of the communication channels. 

The method may also comprise the step of transmitting to the mobile station 
information specifying the communication channels. The mobile station may 
suitably store that information. In the step of receiving signals the mobile station 
preferably receives signals on the channels as transmitted to it. The said 
information specifying the communication channels suitably specifies a frequency 
for each of the communication channels. The mobile station may then, in the said 
step of receiving, receive signals on communication channels whose carrier 
frequencies are specified by the said information. 



wo 01/19114 



5 



PCT/IBOO/01323 



Having determined estimated levels of interference the mobile station preferably 
transmits information defining some or all of those estimated levels to a cell site 
unit information indicating the estimated levels of interference. If only some of the 
levels of interference are transmitted then those are preferably the lowest levels 
of interference. 

Preferably the mobile station is in traffic communication on a traffic 
communication channel, the telecommunications system comprises a handover 
controller for controlling handover of the mobile station from the cun-ent 
communication channel to another one of the communication channels, and the 
method comprises the steps of: the mobile station communicating to the handover 
controller via the current cell site unit information indicating the estimated levels of 
interference with signals on at least two of the communication channels; and the 
handover control unit determining to which of the cell site units to hand over traffic 
communication of the mobile station on the basis of at least that information 
indicating the estimated levels of interference. The step of the handover control 
unit determining may comprise determining to which communication channel of 
one of the cell site units to hand over traffic communication of the mobile station 
on the basis of at least that information indicating the estimated levels of 
interference. The handover control unit may determine to hand over to a channel 
having one of the lowest estimated levels of interference. 

According to a second aspect of the present invention there is provided a mobile 
station for operation in a telecommunications system comprising at least two cell 
site units each capable of communicating by radio with the mobile station on at 
least two communication channels; the mobile station comprising: a receiver 
capable of receiving signals from a cell site units on a communication channel; an 
interference estimation unit for estimating the level of interference on a 
communication channel on which the receiver receives signals; and a channel 
analysis unit coupled to the receiver and the interference estimation unit for 
causing the receiver to receive signals from each of the cell site units on each of 
the respective communication channels in tum and receiving from the 
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interference estimation unit an estimate of the level of interference on each of 
those channels. 

The interference estimation unit is suitably capable of estimating the level of 
interference by performing an error correction and/or signal recovery operation on 
received signals. The said operation is suitably performed on a training sequence 
of the received signals. The interference estimation unit may comprise a Viterbi 
equaliser. 

The channel analysis unit may be capable of receiving via the receiver 
information specifying the said communication channels. 

The present invention may be implemented in a TDMA telecommunications 
system and/or in a cellular telephone system. The present invention is suitably 
implemented in a GSM system. In a GSM system the handover control unit may 
be a BSC (base station controller). The cell site unit may be a base-station or a 
part of a base station. 

The present invention may be used to assist in the operation of handovers of the 
mobile station from traffic communication on one channel to traffic communication 
on another channel. In one arrangement the handovers may be inter-cell 
handovers. In that case the communication channels for which a level of 
interference is estimated are channels of different cells (and therefore different 
cell site units). In another arrangement the handovers may be intra-cell 
handovers. In that case the communication channels for which a level of 
interference is estimated may be channels of the same cell (and therefore the 
same cell site unit). If the system is capable of performing a general handover 
operation from one channel to another then the communication channels for 
which a level of interference is estimated may be of the same or different cells. 

The Base Station Controller uses the determined information about the different 
levels of co-channel interference in the adjacent cells, at the monitored carrier 



wo 01/19114 



7 



PCT/IBOO/01323 



frequencies, together with signalling information including the availability of time 
slots at those frequencies, to optimise the target cell and target frequency into 
which the mobile station will be handed over to maximise a successful handover 
operation. 

The present invention will now be described by way of example, with reference to 
the accompanying drawings, in which: 

figure 1 shows a cellular radio network; 

figure 2 shows a mobile station and a set of six cells; 

figure 3 is a block diagram showing the chain of events in implementing 
handovers. 

Figure 1 depicts a dedicated mobile station 50 in a central serving cell 51 
communicating with the base station 40 of that cell. By way of illustration only is 
shown a cluster of five adjacent cells 30 each having a first carrier frequency 
transceiving element denoted TRX^. Following the principles of reuse in a cellular 
telephone system such as GSM, each of the base stations 31 in the adjacent cells 
30 operates at a different principal frequency. The number of adjacent cells is 
given by way of example only and in no way limits the invention to this number of 
cells. 

The principal transmission frequency from a base station in each cell of a GSM 
cellular system is transmitted at maximum power. Any additional transmission 
frequencies in use in the cell, are subject to variable power control. Hence co- 
channel interference from the base station transceivers predominantly comes 
from the principal canier frequency transmissions since these are always 
transmitted at maximum power. The reason that these do not employ variable 
power control is to provide a base line comparison of field strengths so that the 
mobile station is able to gather data so that it can be determined when handovers 
to adjacent cells must occur. 
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According to the GSM specification, the mobile station is to receive information on 
the control channel about the adjacent cells to the one in which it is currently 
located. The control channel is found on the principal carrier frequency of the 
serving base station TRX^. Within the frame structure of GSM, the dedicated 
mobile station is allocated for traffic transmission and reception a time slot 
comprising one eighth of a time frame. The duration of one time frame is 4,6ms. 
In this way the mobile station generally has sufficient time between transmissions 
with its serving base station to retune to the first carrier frequency TRXi, of an 
adjacent base station and perform a measurement of that adjacent cell's field 
strength. The time frames are arranged into a repeating frame structure of 26 
time frames. For 25 of the 26 time frames, the dedicated mobile station transmits 
to the serving base station. Frame 26 is not used for this purpose. Frame 26 
provides the possibility for the mobile station to synchronise with an adjacent 
TRXi to read that base station's identity code (BSIC) which is found on the first 
time slot of the TRX^. This is necessary to confirm that the field strength 
measurement is indeed from the adjacent cell with that particular identification 
BSIC. It can happen that spurious signals from more distant cells operating at the 
same TRX^ frequency are picked up and measured by the mobile station. The 
empty time frame, frame 26, occurs every (26 x 4.6) ms, i.e. every 119.6ms. IN 
the best case, this provides the dedicated mobile station sufficient time every one 
second time interval to synchronise with 8 other first carrier frequencies, one for 
each of 8 adjacent cells. 

In one embodiment of the present invention use is made of this recurring event. 
While reading the burst which contains the BSIC the mobile station reads the 
training sequence which comprises a coded sequence present in every burst of 
GSM transmissions. The training sequence is used to determine the degree by 
which a transmission may have been corrupted by interference. In one 
embodiment, the mobile station passes the burst transmission comprising the 
training sequence, received from an adjacent cell's TRX^ to which the mobile 
station is synchronised in time frame 26, to the mobile station's Viterbi equaliser. 
This enables the degree of co-channel interference to be measured using the 
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Viterbi algorithm, which is able to determine the amount of error correction 
required to restore the received signal to resemble more closely the expected 
signal as determined by prior knowledge of some characteristic of the signal to be 
received, such as the training sequence. In this instance, the ability of the Viterbi 
equaliser to restore a corrupted signal such that the error corrected signal output 
from the Viterbi equaliser includes the training sequence itself correspondingly 
provides a measure of the co-channel interference. The Viterbi equaliser can 
determine a measure of the error correction required to restore the training 
sequence, or indeed of any expected coded sequence, and correspondingly, the 
mobile station is able to provide a differential measure of the co-channel 
interference on the first carrier frequency of the monitored adjacent cells. 

The determination of the level of co-channel interference through the analysis of 
the training sequence is made more accurate and reliable, the more often the 
mobile station reads the BSIC of the adjacent cell at the first carrier frequency. 
Correspondingly, it is possible to improve the determination of the level of co- 
channel interference by enabling the mobile station to read the BSIC more often. 
This is effected by providing the mobile station with information about the timing 
differences and the relative frame number offset of the adjacent cells in the 
broadcast control channel information transmitted on the mobile station's current 
serving cell. It is through the provision of this timing difference and frame number 
offset information that the mobile station is able to make intelligent choices as to 
which BSICs are easier to read and correspondingly attempt to read them in a 
particular sequence. 

More precisely, the information relating to the adjacent cells includes the real-time 
difference (RTD) between two adjacent cells describing the difference in frame 
number, and the time frame alignment offset within a frame between a particular 
adjacent cell and the serving cell. 

The RTD between a particular adjacent cell and a mobile station's serving cell 
can be transmitted by the network on the control channel. This enables the 



wo 01/19114 



10 



PCT/IBOO/01323 



mobile station to pre-determine when approximately the BSIC of this adjacent cell 
will be sent, before the mobile station has read the BSIC the first time. 
Consequently, the mobile station can schedule its attempts to read the BSICs of 
several adjacent cells more effectively, which enables the mobile to read BSICs 
more often. Without this pre-knowledge of when the BSICs will occur, the mobile 
station must randomly search for the BSICs which requires typically more than 
one search frame (frame #26). Thus, transmission of RTDs over the broadcast 
control channel enables more accurate estimates of co-channel interference to be 
made. 

With mobile location technology currently under development, these RTD 
transmissions are made for a different purpose, and the invention involves a novel 
use of these RTD transmissions. Correspondingly, no additional signalling load is 
imposed on the network by the present invention. 

In another embodiment of the invention, an alternative coded signal characteristic 
may be used. If the mobile station has received suitable information from the 
base station controller via a base station, or which originates from hardware 
associated with the base station itself, or if the mobile station is pre-programmed 
with the characteristic that will be received, the Viterbi equaliser can be employed 
to measure the error correction required to restore a received signal into a form 
comprising the said characteristic. 

Now. by means of the above procedure, instead of a mobile station simply using 
the empty frame 26 for checking the BSIC code, also the received signal 
comprises a training sequence and this can be used to estimate a level of co- 
channel interference on the first carrier frequency TRX^. 

Furthermore, this approach may be used to allow more intelligent handover 
decisions to be made by the system. A conventional GSM handover involves the 
steps of monitoring the field strength at the first carrier frequency for each 
adjacent cell, determining the relative difference in field strengths of adjacent cells 
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as an approximate indication of which cell is most likely the closest, and then 
performing a "blind" handover into a candidate adjacent cell while holding the 
serving cell time slot in case of co-channel interference in the said candidate 
adjacent cell. Instead, using the above approach it is possible to prioritise an 
"intelligent" handover protocol in which the base station controller is programmed 
to maximise availability of a time slot at the first carrier frequency of the adjacent 
cell. To achieve this an "intelligent" intracell handover protocol is used. 
According to that protocol, when an adjacent cell has been identified as having 
one of the lowest levels of co-channel interference at the respective monitored 
first carrier frequency, through the monitoring of the level of error-correction 
necessary to recover a signal from the cell while the mobile station was 
synchronised to it, that cell can be selected for the mobile station to be handed 
over to. 

Conventional handover procedures do not provide the capability to monitor the 
degree of co-channel interference on links to nearby cells. In prior art systems it is 
conventional for provisional handovers to be made "blindly" to any available time 
slot at any of the available carrier frequencies in a candidate adjacent cell for 
which a statistical basis for successful handover has been planned in by the 
network planner. Such systems do not provide for the selective analysis of 
adjacent cells to improve the likelihood of successful handover based on 
contemporaneous interference pattems. 

A base station controller according to the present invention may employ both the 
above-described concepts of "intelligent handover protocol" and "intelligent 
intracell handover protocol". In this arrangement a base station controller can 
prioritise handover to an adjacent cell at a first carrier frequency for which the co- 
channel interference has been detected to be lowest or one of the lowest among 
carrier frequencies of neighbouring cells. Furthermore, the base station controller 
can prioritise intracell handover from the principal carrier frequency in the new 
sen/ing cell to one of the other serving cell carrier frequencies TRX2.3.4 .n- 
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A similar co-channel interference monitoring method can be employed to select a 
carrier frequency for intracel! handover as has been described for selecting one of 
the optimum adjacent cells for handover from a previous serving cell to a current 
serving cell. In an intracell handover it may additionally be advantageous for the 
base station controller to indicate to the mobile station which carrier frequency in 
that same cell is to be monitored for interference. Since the mobile station is 
synchronised with the serving cell it can receive this information according to the 
nomial GSM signalling protocols. This does not increase the workload on the 
BSC, or the signalling between the BSC and the base station. 

Depending on the geographical position of the mobile station within the current 
serving cell, the co-channel interference of the different carrier frequencies within 
the same cell may differ substantially. Furthenmore. variable power control of 
other carrier frequencies within the same cell (if this is in use) may make 
reception of a signal difficult. However, the absence of a signal will logically 
indicate that the co-channel interference is very low. A further advantage of the 
intelligent intracell handover protocol is that a characteristic of one of the other 
earner frequencies in the same cell can be monitored at any moment (e.g. in any 
time frame) without having to wait for the time when measuring normally occurs 
(e.g. in a specified time frame, such as frame 26 in a normal GSM system). This 
can be done because the mobile station is always already synchronised with its 
serving cell. The mobile station needs only one time slot to retune to one of the 
other canier frequencies, a second time slot to receive a synchronised burst 
transmission, and a third time slot to retune to its allocated carrier frequency. 

It is preferred that the mobile station continues to periodically monitor the co- 
channel interference of adjacent cells in the manner described above. 

Figure 3 illustrates a non-limiting example of a procedure for handover according 
to the present invention as implemented in conjunction with a nomial GSM 
system. 
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The BSC provides the mobile station with a list of the adjacent-cell first carrier 
frequencies. The mobile station then makes use of frame 26 to monitor the co- 
channel interference on the first carrier frequency. The mobile station then sends 
this data to the BSC in order for the BSC to affect an intelligent handover to an 
adjacent cell at one of the optimum monitored TRX^ frequencies where a time slot 
is available- While all other standard processes continue, the mobile station is 
instructed to monitor the co-channel interference on other carrier frequencies 
TRX2.3.4. .N of the new serving cell. 

The BSC knows the time slots that are available on the other carrier frequencies 
within that same sen/ing cell. Therefore, improved and "intelligent" decisions can 
be made by the BSC to direct the mobile station to investigate, selectively, the co- 
channel interference at particular time slots at other carrier frequencies in the 
same cell. 

The present invention may provide a particular advantage in the planning of high 
capacity Intelligent Underlay Overlay (lUO) networks. These networks provide a 
higher capacity by using a loose reuse pattern of first carrier frequencies, termed 
"regular carrier frequencies". (TRXiS), and a tighter reuse pattern of additional 
carrier frequencies, termed "super canrier frequencies". (TRX2.3.4..NS). The network 
planner of an lUO network plans according to statistical probabilities of the use of 
the network within the limitations of a conventional "blind" handover protocol. By 
means of an aspect of the present invention an "intelligent" handover protocol can 
be used, allowing allows the mobile station to gather data to allow an intelligent 
handover to be effected. If It is assumed that an intelligent handover protocol as 
described herein will be used then a more efficient use of bandwidth can be 
achieved because the reuse factor for regular TRX cells in an lUO planned 
network can be reduced. This reduction would be expected to increase the overall 
interference of the network. However, the handover method described above 
makes it possible to remotely analyse co-channel interference in adjacent cells. 
This remote analysis of adjacent co-channel interference, which affords the 
mobile station the opportunity of being handed over to an adjacent cell having 
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one of the lowest levels of co-channel interference, can overcome the increased 
interference of the tighter reuse factor of the regular lUO frequency TRX^ s. 

Several factors affect the amount by which an intelligent handover protocol and/or 
an intelligent intracell handover protocol as described herein increase the 
efficiency of usage of bandwidth in a limited bandwidth network (e.g. a GSM 
network). One factor to note is that the more frequencies used in a network the 
greater the advantage that would be expected to be achieved. The protocols are 
especially advantageous within cells where there are a higher number of carrier 
frequencies, i.e. TRX2.3...N increased bandwidth efficiency increasing with higher 
N. 

The mobile station could be capable of determining the adjacent cell co-channel 
interference to varying degrees, to match the different processing requirements of 
different base station controllers' functionalities. The mobile station could perform 
some or all of the processing described above as being performed on the network 
side, and vice versa. This may make it easier to overlay a system of this type on 
an existing network. Alternative and/or additional devices to the Viterbi equaliser 
may be provided in the mobile station to perform co-channel interference 
evaluation of the monitored adjacent cell first carrier frequencies. For example, 
the monitoring could be performed by measuring data rate and/or error rate (e.g. 
bit error rate) for a communication on a principal or broadcast channel or a 
dedicated measurement channel. The system could provide programmed coded 
signals carried by dedicated time slots in the network for the purpose of 
monitoring the co-channel interference. 

There is no need for co-channel interference evaluation to be restricted to the 
principal carrier frequencies. Con-espondingly, the BSC may be programmed to 
instaict the mobile station to monitor any carrier frequency of an adjacent cell, 
preferably after that cell/frequency has been identified as a potential candidate for 
handover. The necessary modifications to the power transmission requirements 
of that earner frequency in the adjacent base station could be logically inferred. 
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It is also possible to use the data that can be gathered in a system of the type 
described above to help in network management, to provide additional 
information that could be of use to network operators, for instance for network 
planning purposes. As an example, engineers may be installing an indoor 
network to provide an indoor coverage solution to complement an existing 
outdoor network. During such an operation, the engineers may be investigating 
which subset of available base station frequencies of a larger number of possible 
frequencies are subject to the least interference at a particular location. By means 
of handsets and/or network-side apparatus equipped as described above it is 
relatively easy for the engineers to make a sound choice for frequency allocation 
for the said indoor base stations based upon this quality criterion. 

The handover and other procedures described above could be implemented in an 
existing GSM network by means of software and/or hardware modifications to 
existing network equipment of at least 2nd and 3rd generation GSM systems. 

The embodiment described emphasises a network-based handover decision, 
however, in some technologies, e.g. TETRA, the handover decision is mobile 
based. The method of the invention is equally advantageous for mobile based 
handover decisions and is thus equally applicable to systems such as TETRA. 

The applicant draws attention to the fact that the present invention may include 
any feature or combination of features disclosed herein either implicitly or 
explicitly or any generalisation thereof, without limitation to the scope of any of the 
present claims. In view of the foregoing description it will be evident to a person 
skilled in the art that various modifications may be made within the scope of the 
invention. 
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CLAIMS 

1. A method for operating a radio telecommunications system comprising a 
mobile station and one or more cell site units capable of communicating by radio 
with the mobile station on at least two communication channels; the method 
comprising: 

the mobile station receiving signals on each of the communication 
channels; and 

the mobile station determining an estimate of the level of interference 
with signals on each of the communication channels. 

2. A method as claimed in claim 1 , comprising the step of transmitting to the 
mobile information specifying the communication channels. 

3. A method as claimed in claim 2. wherein the said information specifies a 
frequency for each of the communication channels. 

4. A method as claimed in claim 3, wherein the said step of receiving comprises 
receiving signals on communication channels whose carrier frequencies are 
specified by the said information. 

5. A method as claimed in any preceding claim, comprising the step of the mobile 
station transmitting to a cell site unit information indicating the estimated levels of 
interference with signals on at least two of the communication channels. 

6. A method as claimed in any preceding claim, wherein the mobile station is in 
traffic communication on a traffic communication channel, the telecommunications 
system comprises a handover controller for controlling handover of the mobile 
station from the current communication channel to another one of the 
communication channels, and the method comprises the steps of: 
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the mobile station communicating to the handover controller via the 
current cell site unit information indicating the estimated levels of quality with 
signals on at least two of the communication channels; and 

the handover control unit determining to which of the cell site units to 
hand over traffic communication of the mobile station on the basis of at least that 
information indicating the estimated levels of interference. 

7. A method as claimed in claim 6, wherein the step of the handover control unit 
determining comprises determining to which communication channel of one of the 
cell site units to hand over traffic communication of the mobile station on the basis 
of at least that information indicating the estimated levels of interference. 

8. A method as claimed in claim 7. wherein the handover control unit determines 
to hand over to a channel having one of the lowest estimated levels of 
interference. 

9. A method as claimed in any of claims 1 to 8. wherein the mobile station stores 
an indication of a timing of the said signals on at least one of the communication 
channels and the mobile station intermpts another operation to receive the said 
signals at a time dependent on the stored indication of a timing. 

10. A method as claimed in claim 9. wherein the indication of a timing is an 
indication of the difference in timing between signals on the said communication 
channels. 

11. A mobile station for operation in a telecommunications system comprising at 
least two cell site units each capable of communicating by radio with the mobile 
station on at least two communication channels having different frequencies; the 
mobile station comprising: 

a receiver capable of receiving signals from a cell site units on a 

communication channel; 
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an interference estimation unit for estimating the level of interference on 
a communication channel on which the receiver receives signals; and 

a channel analysis unit coupled to the receiver and the interference 
estimation unit for causing the receiver to receive signals from each of the cell site 
units on each of the respective communication channels in turn and receiving 
from the interference estimation unit an estimate of the level of interference on 
each of those channels. 

12. A mobile station as claimed in claim 11. wherein the interference estimation 
unit is capable of estimating the level of interference by performing an error 
correction and/or signal recovery operation on received signals 

13. A mobile station as claimed in claim 12. wherein the said operation is 
performed on a training sequence of the received signals. 

14. A mobile station as claimed in claim 12 or 13. wherein the interference 
estimation unit comprises a Viterbi equaliser. 

15. A mobile station as claimed in any of claims 11 to 14. wherein the channel 
analysis unit is capable of receiving via the receiver information specifying the 
said communication channels. 

16. A method for operating a radio telecommunication system comprising a 
mobile station and one or more cell site units capable of communicating by radio 
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the mobile station interrupting said receiving in order to receive signals 
on another of the connmunication channels at a time dependent on the stored 
indication. 
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